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METHOD FOR PRODUCING FISH GELATIN PEPTIDE 
BACKGROUND OF THE INVENTION 

The present invention relates to a method for 
producing fish gelatin peptide. 

water-soluble molecules obtained by heating collagen, 
which is a protein widely distributed in animal tissues, 
are called gelatin, and have been utilized as a material in 
many industrial products including medicines and foodstuffs. 
An aqueous solution of gelatin readily gells or solidifies 
when kept at a low temperature. When gelatin is used xn 
applications that utilize the gelling tendency of gelatin, 
it is desirable for the gelatin to have a high molecular 
weight. However, if gelatin is to be added, for example, 
to beverages, such a gelling tendency is undesirable. In 
order to obtain gelatin or gelatin decomposition products 
which retain the nutritional value of collagen or gelatin 
but are low in viscosity or have scarcely any gelling 
tendency even when kept at a low temperature, it is 
necessary to partially hydrolyze the gelatin to produce 
hydrolysates with a low molecular weight. Such low 
molecular weight hydrolysates of gelatin are called 
collagen peptide or gelatin peptide. 

The term "gelatin peptide" used herein refers to 
peptides obtained by partially hydrolyzing gelatin using an 
enzyme or the like such that the resulting hydrolysates or 
peptides have an average molecular weight as low as several 
thousand and are readily soluble in water. 

When gelatin is extracted from animal tissues, it is 
customary according to conventional techniques to subject 
the tissues to pretreatment using alkali or acid. This 
prevents invasion of the tissues by foreign contaminants 
and helps to improve the extraction efficiency. However, 
in many cases , the pretreatment takes a long time and 
requires cumbersome handling. If the skin of a land animal 
is used, the pretreatment often consists of immersing the 
skin in a diluted acid solution. By virtue of this 
treatment, tissues of the skin soften, and expand by 
absorbing fluid, which improves the extraction efficiency. 
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The same effect is also observed when fish skin is 
used instead of the skin of a land animal. However, fish 
generally have a shorter life than land animals , and thus 
grow more rapidly than land animals. Hence, the tissues of 
5 fish skin are not as complex in structure as those of land 
animal skin. Thus, as far as fish skin is concerned, 
omitting the pretreatment does not always lead to a lowered 
extraction efficiency. Moreover, if animal skin is 
pretreated using acid, some acid will remain in the skin, 

10 even if the skin is thoroughly washed after the 

pretreatment. Thus, even if fresh water is used for 
extraction, extraction occurs under a more or less acidic 
condition. Therefore, the extract will contain not only 
collagen-derived components but also undesirable components 

15 derived from proteins other than collagen. Elimination of 
such undesirable components will require purification 
treatment, for example, treatment in which a chelating 
agent is added to the extract to selectively precipitate 
the undesirable components for removal. Furthermore, if 

20 fish tissues are used as a material, the gelatin product 

prepared therefrom will have an odor characteristic of fish 
tissue unless specifically treated to remove the odor, and 
such a product will not be suitable for food product 
applications . 

25 Non-patent document 1 (Japanese) describes a general 

method for preparing gelatin from animal tissues (alkali 
treatment -water wash-neutralization-water wash-extraction- 
filtration- concentration- cutting- drying) . 

Non-patent document 2 titled "Analysis and 

30 development of gelatin/collagen-derived food materials 

(Japanese)" describes the effects of alkali treatment on 
collagen as follows. When pig or fish dermis is heated 
after alkali pretreatment, the resulting gelatin becomes 
soluble in water comparatively easily, and thus it is 

35 possible to obtain soluble gelatin by directly exposing the 
washed material to an acid solution. Alkali treatment of 
cattle dermis includes the use of an aqueous solution of 
sodium hydroxide or lime because it improves the extraction 
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efficiency. -Exploitation of 

Non-patent dociiment 3 titiea Jixpx 
collarn as a food material ana Its prospects (Japanese, 
reserves the .nanufacture o. .elatln In -^^^^^X, 
consists of exposing collagen to acid or alKal.^ Generally. 
,retreat„ent adopted for "n sucH as 

raro^sToi:r;orrird rirfr:. to t.ree .nt.. 

consisT:s uj- it also descrxbes the 

„,drochlorlc acid for ^^J^^^^ 
production of collagen peptide = the start 9 

Include^ gelatin, generally --^^rt^" jTall^el^y 

seated --^^^^rtTar s:r ar^Trochlorlc acid or 

exposing the materia^ t:o 

^ To:!:at:;: . titled -Kxploltatlon of gelatm 

. a TdLterlal and "= --err:: 

' t::^sx - .atenai to p-~;j=- 
-ratrt!-!-^^^^^^^^^^^ 

To remove superfluous acid or alKall. The -u^t^"^^^^ 
5 compound IS warmed with warm water to extract gelatxn 

therefrom . 

List of non-patent documents 

^ ,n,«ni- 1. Protein Chemistry 3. pp. 453-463. 
Non-patent document 1. i-roxexu 

vvnr-ltsu Publishing Co. (1955) , oi 

,0 Kon patent document Food Processing Technology, vol. al. 

No 1 pp. 16-21(2001) . 

. Food Processing Technology, vol. 21. 

Non-patent document 3: Fooa rrot.c 

ro;-p;t:n; — .ood ^rocessmg Technology, vol. .1. 
35 NO. 1. pp. 28-33(2001) 

SUMMARY OF THE INVENTION ^ a 

Although gelatin peptide has been widely used as a 
health food material as well as In food generally. 
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^BSeT t.e consumers- predilection is shifting towards 

ood containing geXatin peptide prepared 
However, since fish-derived products ^^^^i Z^T^^rs . 
odor (fish odor) . they have not been popular "^'=''/= 

it'were possible t ^ 

, rreT f:::Vnrai:rn: .elatm peptide derived fro. 
land animals^ 

.c prov^e a Method for producing gelatin PePt-e fro™ 

riirrr rrtinrpre^: 

= :rri::ri:re/repr:ha: thol used m a corresponding 

conventional method. provide a method 

The essence of the invention xs to proviae 

.or prrdLmg -^rsartTareranrf r^ ^^^^^^^ 

zTz: ^.m ^itn neutrm fr.sh 

::::: at ^o-ioo^c z::::^^^^-^ 

„ the resulting compound^ ^:\~rTZ "s 1^1! 

^ardTrt: rir^eat j--— „ 

fish sKin fron pollack such as AlasKan pollacK or 

30 "rrirln .a, he ohtamed as a ^.-P-- 

fish meat IS processed into fillets. The ter," 
water- used herein refers to con^on water such as tap 
Tpurlf led water. The tern "neutral fresh water" used 
r.^ln refers to water whose pH is not deliberately 
rtLrto acidity or alKallnlty. and includes tap water 
35 adjusted to aciai^y „^„4.r-«i 
and purified water whose pH is close to neutral. 

BRIEF DESCRIPTION OF THE DRAWING solutions 
Fig. 1 shows the absorption spectra of 10% soiu 
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(#1. #2. »3 and #4 correspond to the g ^_ 
preparations obtained under conditions 

respBCtively) • 

, Kin, a .exatin product 

in order to obtaxn. from ^ ,^^^y reduced 

„nic» is il." in color ,,.^3 of 

.is. Odor it ^= J.Kin. and treatment wit. 

pretreatment i^e^ c 

.0 activated carbon exactly pretreatment must 

------ -^Vrdfird ait rte";. Preferabl,. the 

include washing with ^^^^^^ times or more 

starting material or ^"^^ ^^,3 „ „o« with 

0.1-5% salt water, and then tw 

„esh water - --t^shTt::' t^eT ol more with 0..-« 
starting material iS »a=^«* , ,i„il.r manner. 

v,ater, and then -"^/^ sKin 

Then fish gelatin is extra ^^^^^ 
„ith e^al to ten times -lume of fresh ^^^^^^^ 
.0 in neutral pH. Extraction ,,„.ction of 

significantly ^ clarification process 

other undesirable proteins. Thus „„t 

be omitted. The -"^^^^^^^^^f^ it is Kept e,ual 
limited to any specif ic rang^, as ..J^^^^^^ ^^^^^^^^^^ 

" " "-^Ttriro; for' l-Thours. Although a Single 

occurs at 60-100 C to extraction may be repeated 

extraction .--^ -^/^ rc^a^gifg used extraction water 
two or more times after excn g repeated 

,,esh water at each -"-""''^'"t,!'^ The extract 
30 extraction is ^ re^^Ing on the Kind of 

„ay contain "J-^^^^^g material. In that case, it is 
fish used as the ^""^^"^ " ^„ centritugation in order 

necessary to subject the J ^his process 

to remove the oil ^^^^sTZT.. ^^ starting material 
35 be omitted when the fish u ^^^^^^y, skin from 

contains only a small °' p,,i,cK such as 

r.:r;.r^r.:*.rrr... ». 



10 



15 



. ■„ Then It is possible to obtain an extract v,hioh 
r „o 'neTd t'o be centrlfuged in order to remove excess 
T terabiv. -oiubie .ateriais suspense, in t e 

e^rtLrio-: rrernre:p a%ariet. . 

rirotease is preferably employed. The amount added. 

4.^<i«o After enzymatic digestion, a jjj- 
target peptides, Atrer eii > purpose, it 

— reirarentr-risTaJti^ate. „.en 
is convenient to employ resulting peptide 

1. 4-^/1 a-Fter enzyme mactivation. i."^ 

heated. After enzym concentration is 

solution is concentrated "^^^ J^^^ eliminating the 

not limite. ^ --^^^^^^^^^^^^^ heating under a 

:rcerprsu:: rsYr. era^le —e it is generally easy 

to apply. „^„i-irie is treated with 

Next the concentrated peptide is T:re 

activatt: ;arbon. Preferably, -^^^^^ -^^trtT 
, r acbieve. by a.din. powder, --at- carbon to ^e^ 

concentrated P-tide solution ^d ---^^^^^^^^ 

a specified period, or by . 

-^""roTot: rsTbletry rjbod appropriately 
. - t^e property required 

If a powdery product is desired, drying is P-*--;^^J_ 
acbleved by ralTo^i^-dTf 

rn::rn.^rer. — ^ ^^^ps — 

3. for re^ovlng -ct--- . steri.^^^^^^ ^„ 
rtr:::tr;era:rn-pe7tl essentlany de.old of 
odor, wbicb. Wben dissolved in water, gives a colorless. 
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orTi3.er than that of a corresponain. conventional 
extraction method. 

"^^e invention applied herein will .e eetalled helow 
„lth reference to exaa,ple=. However, It ='->^* ''^ 
understood that the Invention Is not lilted in any way 
these examples. 

Srrft P TnnM '' „ r^r^nacic skin was immersed in 50 

About 5 g of Alaskan pollack skin 

4= cleaning solutions as listed in laoxe 

ml of each one of the cleaning cleaning solution 

1 at room temperature for one hour, the cleaning 

«nfl the skin was washed with water and then 
was removed, and the skm wa ^^^^ 

f.eeze-dried. The skin preparation ^^^^^J 
odor by simply smelling the sample. The evalua 
r^h/fish odor for various skin preparations were 

i In teL of the cleaning solutions with which they 
compared m terms ox c ^ „ ^„ Tahle 1 (the 

had been washed, and the results are shown J'^^^/ ^ 
s.ln preparations were classified ^^^^^ ^^^^ 

(+++)) • 




5% salt water 



1 .0% salt water 



5.0% salt water 
10% salt water 
20% salt water 
O.IN NaOH 
O.IN HCl 



++ 



+++ 



+++ 



+++ 
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These results were taken as primary test results and 
..e sKln preparations that gave good results In primary 
test were selected for the succeeding test. For each of 
the sKin preparations thus selected. 

achieved by in^ersing it in 50 .1 of ^J^^ 
hour and then the ertract was freeze-dried to give 
gela in preparation. Each of the gelatin preparations was 
subjected to the secondary test in the sa.e — ^= - 
the primary test (the gelatin preparations were classified 
according to the fish odor they exhihited into the 
following categories, trace fish odor (.) and slight fish 

*;:Ipactio„ Of Tahle ^ shows that diluted salt water 
such as 0.5 on. 0* salt water is suitable as a cleaning 
solution for the pretreatment . 



Table 2 

Cleaning solution 


Evaluation result 
++ 


Water 
0.5% Salt water 
1.0% Salt water 


+ 

+ 
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^''^'^^'Tt^TTIample of AlasHan pollack skin was washed 
with 1 1 of a 1.0% aqueous solution of NaCl, 0.5 1 of a 
" 0* agueous solution of NaCl. 0.5 1 of water, and 0.5 1 of 
tater L this order. Extraction was achieved by immersing 
Ihe washed skin in 300 ml of water at .O'C for one hour. 
The liquid extract was filtered, and 0.1 ml of alkalase 
Z>^o Nordisk, was added to the filtrate and the mixture 
was incubated at 60^0 for 1.5 hours to obtain low molecular 
Tight peptides. After enzyme digestion, the mixture was 
boiled for ten minutes to inactivate the enzyme, 
precipitates in the sample solution thus obtained were 
reloved by centrifugation and the solution was concentrated 
under reduced pressure. To the concentrate -^^^J^ 
Of activated carbon, and the mixture was stirred at room 
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weighed 8.0 g (yield being about 8%). 
activated carbon treatment 

TZ ana wate., ana -.va.ea c-on — 

and t^elr color by '^^.r,,,^ „aor are sho«n 

the test solutions with regard according 

(The test solutions were olassiiieu, 
in Table 3. '^"^J i„to the following categories: 

to their P-==-"^7^°"' „aee fish odor (.). slight 

essentially no fiSh odor (±) . tra 
fish odor and notable fish odor 
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f ^-H« tabulated results it was found 
From inspection of the tabuJ.aT:e 
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that application of either pretreatment or activated c«bon 
treatment Is similarly effective In ellmlnatln, fish oaor 
hut a con-hlnatlon of pretreat^ent and activated carhon 
exposure brings about such a highly significant effect that 
it essentially eliminates fish odor. 

Fig. X Lows the absorption spectra of 10* aqueous 
solutions of the gelatin peptide preparations. C-P™ 
of the absorption spectra shown In Fig. 1 shows that the 
absorption of visible light decreases In order depending on 
whethL the skin sample received no treatment, received 
Tnly Pretreatment, was only treated with -f/- 
!r received pretreatment and activated carbon treatment. 
wLetv the pretreatment and activated carbon treatment. 
Namely, the pretr effective In decreasing 

when executed alone, were similarly effective 
When exo noht but the combined execution 

the absorption of visible light, out tno 

tne aosuii- effective In decreasing 

of the two treatments was far more effective 

the absorption of visible light than either one of the two 

treatments . 

""^.3 Kg sample of Mas.an pollac. s.ln was washed 
with 10 1 of a 1.0% aqueous solution of NaCl^ S ^ "fa 1.0* 
aqueous solution of NaCl, 5 1 of water, and 5 1 of water 
5 this order. Extraction was achieved by immersing the 
" Tashed sKln In 4.5 1 of water at 60»C for - hours.J^e 
liquid extract was filtered, and 1 ml of alKalase (Novo 
«ordlsK, was added to the filtrate and the mixture was 
incubated at for 1.5 hours to obtain low molecular 

,0 Telght peptides, .fter enzyme digestion, the mixture was 
boiled for ten minutes to Inactivate the enzyme 
Freclpltates In the sample solution were removed by 
centrlfugatlon and the solution was f ""f 

reduced pressure. To the concentrate was added 15 g of 
35 activated carbon, and the mixture was stirred at room 

temperature for one hour and filtered by -P-"*"" ^^^^^^ 
remove the activated carbon. The filtrate was =P"y-^"«^ 
to give gelatin peptide. The gelatin peptide obtained 
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weighed 72.8 g (yield being about 4.8%*). 
(*tL experiment was so small in scale that ^oss due to 
adherence of the powdery product to the i-er wall of a 
drying device was considerable, which explains the reduced 

yield.) 

TlKS sample Of southern blue whiting sKin was 
washed With 10 1 Of a 1.0% aqueous solution of HaCl 5 1 of 
, a 1 0% agueous solution of NaCL, 5 1 of water, and 5 1 of 
m this order. Extraction was achieved bV^""""' 
the washed sKin in 3 1 of water at eo»C for °- J^^ 
liquid extract was filtered, and 0.5 ml of alKalase (Hovo 
H^rdisK, was added to the filtrate and the mixture was 
5 Ilcubated at 60"C for 1.5 hour to obtain low molecular 
Teig" peptides. After enzyme digestion, the mixture was 
boiled for ten minutes to inactivate the enzyme 
precipitates in the sample solution were removed by 
centrifugation and the solution was — "ff ^^^f 
20 reduced pressure. To the concentrate was added 10 g of 
activated carbon, and the mixture was stirred at room 
temperature for one hour and filtered by ^^^^'^^l^^. 
remove the activated carbon. The filtrate was SP^V"^"*^ 
to give gelatin peptide. The gelatin peptide obtained 
25 weighed 32.5 g (yield being about 3.3%*). 

"^tL experiment was so small in scale that due to 

adherence of the powdery product to the inner wall of a 
drying device was considerable, which explains the reduced 

yield- ) 
30 BytMPT.E 6 

A 100 g sample of trout skin was washed with 11 ot a 
1.0% aqueous solution of NaCl, 0.5 1 of a X.0% aqueous 
solution of NaCl, 0.5 1 of water, and 0.5 1 " 
35 this order. Extraction was achieved by immersing the 

washed Skin in 300 ml of water at 60"C for one hour. The 

Oil phase was separated by centrifugation and 

The water phase was filtered, and 0.1 ml of alKalase (Novo 
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Nordisk) was added to the filtrate and the mixture was 
incubated at eo-C for 1.5 hours to obtain low molecular 
weight peptides. After enzyme digestion, the mixture was 
boiled for ten minutes to inactivate the enzyme, 
precipitates in the sample solution thus obtained were 
removed by centrifugation and the solution was concentrated 
under reduced pressure. To the concentrate was added 1 g 
of activated carbon, and the mixture was stirred at room 
temperature for one hour and filtered by aspiration to 
remove the activated carbon. The filtrate was freeze-drxed 
to give gelatin peptide. The gelatin peptide obtained 
weighed 6.7 g (yield being about 6.7%). 
F,XftMPLE 8 . ^ ^ ^.v,^ 

r inn iin n " f t h- r-^""t fFrample 4) ^"2n,!rc!a! 

in-nrlnrt n fhw" .=^n«.^i-i on -based cYf i lnf^tion ref^u l tsl 

The gelatin peptide product obtained in Example 4 was 
compared in quality with corresponding fish gelatin 
products provided by manufacturers A. B and C. Each 
20 gelatin peptide product was dissolved in water to give a 

lo% aqueous solution which was used for the test. The f.sh 
odor of the test solutions was evaluated by simply smellxng 
the solutions, and their color by spectroscopy. The 
evaluation results of the test solutions are shown in Table 
25 4 (The test solutions were classified, according to thexr 
perceived odors, into the following categories: 
essentially no fish odor (*). trace fish odor (.). slight 
fish odor (.H-). and notable fish odor and they were 

also Classified according to their color into the following 
30 categories: essentially no color (.), faintly colored (.), 
lightly colored (++) . and markedly colored {+++)). 



Table 

1 


4 

Product of 
invention 


Product of 
maker A 


Product of 
maker B 


Product of 
maker C 


Fish odor 


±/ + 


++ 


+++ 


+ 


Color 






++ 
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When the product of the invention was compared in 
terms of its fish odor and coloration with the 
corresponding commercial products, it was found that the 
gelatin peptide product obtained by the method of the 
invention is not inferior in any way with regard to both 
fish odor and coloration to the comparable commercial 
products, that is, the product of the invention generally 
exhibits a high quality. 

According to the method of the invention, it is 
possible to obtain gelatin peptide from fish skin from 
which fish odor is sufficiently eliminated by utilizing 
simplified processes which consist of washing the skin with 
salt water and fresh water, obtaining an extract via fresh 
water in neutral pH. and activated carbon treatment of the 
extract. The method of the invention only comprises 
washing skin tissues with salt water and fresh water and 
obtaining an extract therefrom via fresh water in neutral 
pH. without using any acid or alkali which, unless disposed 
of properly treated, is harmful to the environment. All 
the processes necessary for execution of the method of the 
invention are so simple that it is possible to reduce the 
production cost . 



